Abstract. The aim of this paper was to discuss the results of a review into the literature related to chronic pain and the older adult. Several themes within the review have been identified and reported elsewhere and in the final report published by the University of Sheffield in the form of an annotated bibliography. This paper will focus upon the findings of the review in relation to the assessment of pain in the adult with cognitive impairment. Issues surrounding assessment in the non-cognitively impaired older adult have been reported elsewhere. For the present paper, nine studies will be discussed, which report the development and testing of pain assessment scales, the focus of which is upon behavioral indicators of pain. Several scales have been omitted from the review, and the rationale for this decision will be presented. Each of the selected scales will be discussed, and the authors will make recommendations for both clinical practice and for future research based upon the validity, reliability, and user friendliness of the scales. From the review, the authors can conclude that the Abbey, the DOLOPLUS-2, and the PACSLAC appear to be the most reliable and valid and practical in terms of "user friendliness". Thus, it would be appropriate to explore these scales further in a multi-center evaluation of these scales. In terms of practice, either scale could be applied easily as a behavioral measure within every day clinical settings.
INTRODUCTION
Pain is a problem that all members of society will encounter at some point in their lives. For centuries scientists and clinicians have attempted to define the phenomenon, and the latest definition, although not perfect, is the best available at this time. The International Association for the Study of Pain has suggested that "pain is an unpleasant sensory or emotional experience associated with actual or potential tissue damage or described in terms of such damage" (1) . This definition recognizes the potential for stimuli like injury or disease to provoke a pain response, but it also recognizes that pain may be present without any identifiable physical cause that can be seen in those experiencing chronic pain. The consequences of chronic pain are high, both for society and for the individual sufferer. Chronic pain can have a negative effect on the individual's functional ability (e.g., mobility, emotional status, ability to work, interpersonal relationships, and social activity) and leads to increased use of health care services and health care costs (2) .
Although life expectancy has greatly increased during this century, society has not adequately planned for the social, economic, and health care needs of the older person (3) . It is anticipated that by 2020, 75% of the United Kingdom (UK) population will be over 60 years of age, and with this increase in aging, dependence and disability will increase. Currently research suggests that (a) a high percentage of community-living older people experience pain (4) (5) (6) (7) (8) , (b ) at least one in four persons over the age of 60 residing in the community experience persistent pain, and (c) one third of older people take analgesics to control their pain. The sites of pain appear to be age-related, with osteoarthritis being more prevalent in older people (9) , as well as an increased incidence of several neuropathic conditions, such as post-herpatic neuralgia and post-stroke pain (10) . The plateau in overall chronic pain prevalence with age may reflect a balance between age-related impairment of the function of the nervous system and an increase in the pathological load that accompanies old age.
In view of the observation that chronic pain does appear to increase with age (11) , it would be reasonable to expect that older patients would represent a sizeable proportion of the pain clinic population. Research suggests however, that older people are underrepresented in treatment services (12) as they are less likely to seek information or express themselves emotionally and tend to underreport pain (13) (14) . For example, in 1994 a study demonstrated that 41% of cancer patients suffered from 59 inadequate pain management, and the top risk factor for inadequate management was being over 70 years (15) . In an early review of over 4,000 documents published annually about pain management, less than 1% focused upon older adults in pain (16) . Other researchers demonstrated in a review of 8 geriatric nursing books that only 18 pages of 5,000 pages discussed pain (17) . The problem appears to be related to the education of the older person and health care professionals. Researchers who have focused upon pain management in the elderly population have demonstrated positive outcomes as a result of such interventions as pharmacology (18) , complementary therapies, and cognitive behavioral approaches (19) . Indeed, in a review of interventions by Ferrell and Ferrell (13) , the authors could demonstrate, using pain education programs, more success in the older age group that in their younger counterparts. Melzack and Wall (20) stated that the best approach for chronic-pain management is to provide a range of strategies that can be offered only by the multidisciplinary team within a pain clinic setting. This view was supported by Lansbury (21) , who demonstrated in her study that older people wish to be actively involved in their treatment and prefer coping strategies that were self administered.
Recent developments are making carers consider the older population and their needs in terms of pain. For example, the recent National Service Frameworks (22) (DoH) published in the UK does highlight the need to address chronic pain in the older adult. During the International Association for the Study of Pain (IASP) conference in San Diego (23) , it was suggested that it is time for clinicians to "grasp the nettle" and provide services tailored to meet the needs of the older person, as numbers are increasing, and it is anticipated that a population explosion of older people in pain will occur by 2020. Some researchers have suggested that 50% of older people living in the community are experiencing chronic pain and this number increases to 80% in the nursing-home population (24) .
Although research suggests that the prevalence of pain in the nursing home population is high in the USA, it also highlights that the issues of cognitive impairment are also very high with this group, which in turn complicates pain assessment and management. The figures for the USA suggest a prevalence of between 37% and 47% (25) (26) (27) . Similar figures have been reported by investigators within the UK (28, 29) . As around 50% of the care-home population appears to be cognitively impaired, it is quite worrying that they could be neglected within the literature. Such persons are potentially unable to articulate their pain and subsequently, this could suggest the potential for poor pain control, or pain control that is not tailored to their specific needs. The purpose of the present paper is to present the findings of a literature review related to pain in the older adult. A particular emphasis will be placed upon the use of assessment in adults with cognitive impairment.
METHODS
All major databases were searched between the years of 1994 and 2004 (AHMED, CINAHL, MEDLINE, EMBASE, Science Citation Index, Psychlit, ageinfo, anchor housing, index for thesis, Steinberg). We anticipated that literature published before this date would be sparse and out of date. Cochrane was contacted and there were no systematic reviews of literature in this field or any plans to carry out a review in the near future. Only papers published in English were included in the review as the costs of translation would be too expensive. The process for collection of the literature involved the following aspects:
• Population
The population included older people and by definition, would include individuals between the ages of 60 and 100 years.
• Interventions
The whole range of interventions was examined, including pharmacologic, non-pharmacologic, assessment methods, and complementary approaches.
• Outcomes
Studies were reviewed that highlighted the clinical outcomes of interventions, such as quality of life or depression. Also, socioeconomic information was included.
• Study design
We anticipated that limited experimental research exists in this area and as such, all study designs were included.
• Search terms
The following search terms were used: older people, elderly, pain, chronic pain, assessment, assessment tools, dementia.
Each study was rated using an instrument that addresses the requirements of both qualitative and quantitative studies (30) . The instrument not only enables the reviewer to identify sample size, hypothesis, and method of recruitment but also enables the acknowledgement of issues surrounding qualitative methodology.
In total, 216 articles were collected. A preliminary review by the team excluded articles that were not research based or related to chronic pain and/or to older people. At this stage, 78 articles were rejected. The literature obtained was organized into five main categories as follows: Each member of the team reviewed his/her particular theme, and other members of staff were invited to check a percentage of the papers to validate the review.
From the 42 articles reviewed in the pain assessment section, 10 papers focused particularly upon pain in residents with cognitive impairment, and 9 papers actually discussed the development of specific scales for this group. The scales will be the focus of this paper, and each of the other themes will be reported elsewhere.
Noteworthy, however, is that the larger review of pain assessment does suggest that for the majority of residents with mild to moderate cognitive impairment, a verbal report of pain can be used as a reliable indicator. Therefore, it is important to ask the resident how much pain they are experiencing and to resort to behavioral tools only when the resident does not answer (31), thus, suggesting that specific behavioral tools are necessary for use only with the severely cognitively impaired adult.
RESULTS
The population included in the review included over 20,000 older adults living in a range of settings including hospital, care homes, and community. Several studies were surveys of staff perceptions but many focused on the older adults themselves. The nine studies looking at behavioral pain assessment tools involved scales developed and applied to the care of older adults in both hospital and care-home settings. In all the studies with the older adults themselves, the age range was > 60 years; any study having samples below this age was excluded as per inclusion criteria.
Interventions
Forty papers focused upon the pain management of the older adult, with most looking at pharmacological interventions, and ten papers looked at such complementary approaches as massage, music, and Qi therapy. A few papers discussed cognitive behavioral approaches, which is a common strategy for dealing with pain in the younger adult. The papers discussing interventions will be discussed in a separate publication.
Outcomes
Of the total 138 papers reviewed, only 21 evaluated interventions for the management of pain in the older adult, and 10 of those papers involved the evaluation of complementary therapies. This is an important indicator of the state of research in the field, whereby studies appear to focus on the impact of pain in the older adult, and as yet, little work has been done on promoting the best possible interventions. Nevertheless, the present paper is focusing on assessment tools and as such, these issues will not be discussed here.
Study designs
Most papers reviewed used survey methodology, with many studies exploring the concept of pain using interviews or narratives. Only two studies used quasi-experiments, and many assessment papers used comparison and correlation methods or mixed methods in tool development.
Behavioral assessment papers
One of the early and much quoted papers demonstrating the development of a pain assessment tool is that of Hurley et al. (32) . This American paper presents the results of a study developing a tool specifically for the patients with advanced dementia of the Alzheimer type (DS-DAT). The initial study generated the content domain for the DS-DAT by conducting semi-structured interviews with staff in Alzheimer centers. From this investigation, the investigators were able to produce a list of 26 behaviors believed to manifest discomfort in this group of patients. The raters were then asked to rate these items, which left the investigators with 18 items. The second study pilot tested the scale with the aim of reducing the items, thus achieving measurement reliability. This investigation was conducted over a period of 6 months within 9 long-term care facilities. Finally, the investigators conducted a longitudinal study to examine the internal consistency of the scale in 82 residents.
Two raters administered the nine item scale (see Table  1 ) over a period of 6 months by observing residents sitting either in the day room or in bed and subsequently recording the perceived level of discomfort. Inter-rater reliability was audited three times over the period. Inter-rater reliability, internal consistency, and psychometric properties were all found to be good with the DS-DAT scale. Nevertheless, external validity was limited because the scale was tested only in males and the widely accepted view that gender differences do occur (33); thus, the female population may well respond differently. The authors concluded, however, that the scale was useful for the evaluation of "comfort promoting interventions" (p. 375). Although a promising scale of its time, sadly, no further evidence of testing of this scale could be found in the literature. Furthermore, no rating scale was applied to the behaviors, which means that the intensity of the pain could not be rated according to the behaviors selected and as such, management cannot be titrated according to the scale. For example, with verbal descriptors mild pain would be prescribed paracetamol according to the three step analgesic ladder (34), the scale is therefore, merely a checklist of these behaviors. Nevertheless, many other researchers have since used the DS-DAT as a basis for the development of their own scales.
A few years later, Feldt (35) published a paper proposing the checklist of non-verbal pain indicators (CNPI). This tool was developed following an extensive review of the literature and added to the University of Alabama Birmingham Pain Behavior Scale (UAB-PBS), which had previously identified 10 behavioral indicators of pain, from which they eliminated four pain behaviors, thus confirming face validity. Yet, no expert panel was invited to comment upon the behaviors, which is usual practice in scale development. The instrument, designed to measure pain behaviors in cognitively impaired older adults, was tested in a pilot study of 88 cognitively impaired and cognitively intact hip-fracture patients, most of whom were female (86%). The patients were interviewed and then observed for nonverbal signs of pain during movement. Behaviors were correlated with a self report of pain; of the six behaviors identified, facial grimaces/winces occurred in 44% of the patients tested, supporting other studies that suggest facial expression is a key indication of pain (36) , although with some types of dementia, facial expression is affected. The investigators acknowledge that this was a very small part of a larger study and planned to evaluate further. In addition, this study was conducted in an acute pain setting, which can influence the results because staff would be more likely to expect pain when surgery had been carried out. Further study would be required to validate the tool in a chronic pain setting, for which the cause of the pain may not be so evident, for example in chronic pain. Another tool introduced in 1999 was that developed by Kovach et al. (37) . This tool was developed in the USA and consists of a protocol designed to assess several factors: discomfort in people who can no longer describe their pain accurately and thoroughly treat physical discomfort and decrease inappropriate use of psychotropic medication. The project described by Kovach et al (37) was one aspect of a larger educational study designed to improve pain management practice.
Fifty-seven long term care facilities were recruited into the study and an education strategy was introduced over a period of 12 months, which included the addition of the ADD protocol (Assessment of Discomfort in Dementia). Thirty-two volunteer nurses from twenty-five facilities agreed to participate in a pilot assessment of the utility of the ADD, which had been developed following a review of the literature and an adaptation of the DS-Dat scale. The evaluation of the ADD scale, which followed 12 hours of pain education over a period of weeks, was applied when a patient displayed signs of discomfort, whereby the nurse volunteer was asked to record certain behavioral indicators.
Although internal consistency and test-retest reliability were not established with the study, inter-rater reliability and predictive validity were demonstrated. Evaluation of the protocol identified a number of problems associated with its use, including time, resistance to change, and lack of education regarding the use of the protocol. Positive comments included an increased staff awareness of the resident's discomfort, and 44% commented that they found it helpful. The authors concluded that the protocol was useful and recommended further evaluation using randomized controlled trials. Nevertheless, further studies have not yet been identified within the literature. It could be that the evaluation of this scale was clouded by the implementation of the education strategy, and it would be interesting to see further work investigating the scale alone. Furthermore, the nurses in the study were volunteers, which could suggest a certain enthusiasm for the scale.
In 1995, a group was formed to evaluate a scale developed from work with children that was designed to measure pain in the non-communicative elderly; this group was known as DOLOPLUS (38) . The group refined the scale which was later released as DOLOPLUS-2 and consists of 10 items organized into 3 sub-groups-somatic, which refers to the physical aspects of the pain; psychomotor, which refers to the function of the individual, and psychosocial, which refers to the impact of the pain upon quality of life. Each is rated according to levels of intensity (0-3), thus providing an overall score of 0-30.
Test-retest validity, concurrent validity, and inter-rater reliability were evaluated in a series of studies in France and Switzerland, for which the authors report positive outcomes (39) . Further validation testing, however, will have to be carried out on an International scale before the tool can be accepted, and reliability will have to be further assessed. On a pragmatic level, the DOLOPLUS-2 has been reported within the UK as being rather complex for staff within the care home setting to complete. Further investigation would be required to confirm this anecdotal evidence. The DOLOPLUS -2, however, does produce a score that could be used to determine analgesia delivery, although, the authors do not suggest how this aspect could be applied.
The NOPAIN scale (non-communicative patients pain assessment instrument) (40) was developed following the observation of behaviors while carrying out activities of living, such as bathing and dressing. The tool is divided into four main sections, section one asks the caregiver to provide information regarding the care being delivered at the time of assessment. The next section provides the caregiver with six pain behaviors (words, noises, faces, rubbing, bracing, restlessness). The carer is asked to state if these behaviors were identified and score them on a scale of 1-5 depicting intensity. Finally, the carer is asked to rate the overall pain intensity for the day using a pain thermometer. The tool was evaluated in two studies with trained and untrained staff in care homes in the USA, providing evidence of moderate validity and reliability testing, but content validation will be required. The items identified within this scale, as with many of the others reviewed, do not appear to be generated conceptually, although some scale developers do attempt to define pain and pain severity.
Villaneuva et al. (41) later developed the Pain Assessment Scale for Dementing Elderly (PADE). Again, this scale was developed in the USA and was designed to help carers determine the presence of pain in residents of care homes. Twenty-four items were identified, based on a literature review, interviews, and observations with care home staff. The items were categorized into three main themes and validated in three clinical settings.
Although reliability and validity were assessed by an evaluation of the scale in a number of long-term care settings with residents suffering from dementia, much further investigation is needed before this tool could be accepted. Little evidence exists to support the credibility of the behaviors as determined by unqualified carers, usually the scales are validated by an "expert panel" and although some would consider the unqualified carer to be an expert caregiver, it would be questionable to refer to them as pain experts. Furthermore, as the validation panels were not clearly identified as being separate from the study, they could have influenced the results in field trials of the scale.
The PAINAD (42) is a scale developed in the USA to assess pain in people with advanced dementia. The scale was developed using a combination of expert clinicians and observational methods. The literature review by the authors of PAINAD (42) recognized the DS-DAT scale but commented that they felt this scale was too complicated. Therefore, they based their scale upon the FLACC (Face, Legs, Activity, Coronary, Consolability) scale that is used with children and identifies the above five indicators as important in detecting pain (43) . Initially, the scale was rated by the investigator, three trained nurses, and two untrained carers. Later the psychometric properties of the scale were examined using an expert panel of nurses and a social worker from the dementia special care unit, where the study was carried out. Observations of the residents were then noted and the scale used and compared against the DS-DAT scale. The investigators reported adequate evidence of inter-rater reliability and construct validity but the sample size was very small, with only 19 residents and 6 staff, so further work will need to be done on this scale. Nevertheless the scale is less complex that the DS-DAT scale and therefore easier for staff to administer, although, the authors commented that training for use of this scale required a few hours, which is an important consideration in practical settings.
A further scale developed in Canada is the PACSLAC (Pain Assessment Checklist for Seniors with Limited Ability to Communicate) (44) . This scale came from a study that was conducted in three phases: phase 1 involved the investigators conducting interviews with experienced nurses and care assistants to generate a list of behaviors; in phase 2 the nurses were asked to complete the checklist while carrying out potentially pain provoking procedures; and phase 3 involved an evaluation of the scale in terms of determining pain events. Twenty-eight staff were involved in the first phase of the study, with forty registered nurses taking part in phase two. Residents were not actively involved in the study but were assessed by staff using the scale in both phase 2 and phase 3. Upon completion of the three phases, the authors found that the scale was easy to use and could be completed within 5 minutes, thus concluding that there is a potential for use of this scale within long-terms care facilities. Nevertheless, caregivers were asked to provide retrospective reports of the pain, which could be influenced by memory bias and although the psychometric properties of the scale were deemed good, further multi-center studies would have to be carried out. The scale does appear to be fairly complicated at face value so again, important training issues occur.
The final scale within this review is that of Abbey et al (45) , which was reported in an Australian study conducted in two stages. The study, designed to develop a highly reliable pain scale for people with end stage dementia, was carried out in 24 residential care facilities across 4 states. Initially 12 pain measures were identified, which were then refined to leave the scale with 6 items. Each item was given a potential score of three grades (0-2, 3-7, 8-13), thus 18 being very severe pain. Staff were then asked to complete the scale independently for each resident, thus confirming inter-rater reliability. Within this stage, facilities included in stage one were asked to participate but new facilities were added as well.
Unique to this study, qualitative evidence was also collected from staff related to their views of the scale. The authors concluded that they had demonstrated evidence of reliability and validity, but they did acknowledge that depression, fatigue, and agitation could confound their behaviors. Despite this disadvantage, the scale is easy to administer, which is an important issue when working in a busy care setting and has been incorporated within the Australian Pain Guidelines. Nevertheless, further reliability and validity testing of the scale will have to be carried out.
CONCLUSIONS
The review of the literature carried out for this paper was not a systematic review in terms of a Cochrane type review but rather conducted as part of a larger project to develop an annotated bibliography. As such, this could be perceived as a limitation. A number of papers were identified that relate to the assessment of pain per se and those have been reported separately. From these papers, however, we are able to conclude that assessment tools such as NRS and VRS are the preferred methods for the older adults to selfreport their pain intensity (46) . Furthermore, Kaasalainen and Crook (31) demonstrated with their study that only adults with severe cognitive impairment were unable to complete the self-report scales and as such, behavioral scales should be used only when severe cognitive impairment is present.
The purpose of this paper was to review the pain assessment tools that have been designed and tested specifically to measure the experience and to make recommendations regarding both practice and further research. Nine scales have been reviewed in total and we acknowledge that other scales have been excluded-for example, the Facial Action Coding System (FACS) (47) and the PBM (Pain Behavior Measurement approach) (48) . Both measures have been reported as having good validity (49) but are far too complicated and require training to apply. It is essential that any recommendations for practice include tools that can be easily applied as experience highlights that many complex measures or charts do not get completed. A further scale omitted was that of Simons and Malabar (50) , which is one of the few UK studies. This scale was omitted, however, as statistical analysis of the scale was not performed. Finally, "Amy's guide" was also omitted, as the authors do not report any psychometric properties of the scale (51).
If we consider Table 1 , we can see that the behaviors highlighted by each author are fairly consistent, with facial expression, vocalization, and body language being identified by most. The scales tend to vary in the number of indicators, with the maximum being 12 indicators (37) and the least being 4 (42, 41) . Some scales were too complicated for everyday use. In terms of "user friendliness", the scales that were reported best were those of Abbey (45) and Fuchs-Lacelle (44), which is an important consideration for practice. Some scales did identify the behaviors conceptually, but most scales did not and as such, meaning that most scales are observational. Nevertheless, the behaviors identified by most authors were consistent, and there is a need to accept that certain behaviors can indicate pain and therefore, in practice, doctors, nurses, and carers should be prepared to acknowledge such behaviors and consequently act upon them accordingly.
Each study does report evidence of reliability and validity and acknowledges the limitations of its work.
Collectively the studies do corroborate the behavioral indicators, but individually do not demonstrate sufficient evidence to support the use of a particular scale. The DOLOPLUS-2 (38) is the only scale to demonstrate an international perspective applied within two countries, but all the studies are consistent in that they recommend further testing. Interestingly, although some scales have been around for a number of years, evidence of further evaluation within the published literature is limited. The only exception is the DS-DAT scale (32) , although, some scales are adapted from the others, such as the PAINAD, which has combined the DS-DAT and FLACC scale. It is important that we embrace the scales that already exist and spend more time validating the most promising.
In conclusion, the most promising scales for both practice and research appear to be the PACSLAC, Abbey, and DOLOPLUS-2. In terms of research, all authors have attempted to address many of the requirements of validity and reliability to a lesser or greater degree, and the scales do appear to be incorporated into a chart format that could be adopted in practice with a fairly easy scoring system. The CNPI, DS-DAT, and ADD have been around for a number of years without any further investigation. PADE needs more work to support the credibility of the behaviors identified, and PAINAD was introduced with a very small sample size, whereas NOPAIN does not appear to stem from concepts within a literature base. A way forward with this would be to carry out a multi-center study that compares the three main scales (52) .
On a final note, however, whichever pain assessment tool is selected for practice, it is important to remember that the management of pain is not just about assessment but rather is a much more complex process. Staff cannot afford to ignore the responses that they are identifying by using pain-assessment scales, the next and very crucial part of the process is to act upon the results and manage pain in the older cognitively impaired adult more effectively. An important part of this whole process is to involve family and carers, who may be able to provide very relevant information.
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